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1. PURPOSt. Th i  s  Adv i so r y  C i r c u l a r  (AC)  p rov ides  i n s t r u c t i o n s  t o  ensure 
con t inued  a i r w o r t h i n e s s  o f  s t r u c t u r a l  r e p a i r s  on t r a n s p o r t  ca tegory  a i r p l a n e s .  
It addresses t h e  approva l  procedures t o  f o l l o w  when making s t r u c t u r a l  r e p a i r s  
t o  s t r u c t u r e  c e r t i f i c a t e d  under t h e  damage t o l e r a n c e  requi rements  o f  3 25.571 
o f  t h e  Federa l  A v i a t i o n  Regu la t ions  (FAR), Amendment 25-45, and t o  t y p e  
des igns w i t h  Supplemental I n s p e c t i o n  Documents (SIDs) which were based on 
these  c r i t e r i a .  The methods p rov i ded  h e r e i n  a re  n o t  t h e  o n l y  means accep tab le  
f o r  showing compl iance w i  
H o f  P a r t  25. The Federa 
methods o f  compl iance t h e  

2 .  RELATED FAR SECTIONS. 
43.16 o f  t h e  FAR. Append 

h  t h e  a p p l i c a b l e  p o r t i o n s  o f  5 25.1529 and ~ ~ p e n d i x  
A v i a t i o n  A d m i n i s t r a t i o n  (FAA) w i l l  c ons ide r  o t h e r  

a p p l i c a n t  may e l e c t  t o  p resen t .  

Sec t ions  1.1, 21.31(c),  21.50, 25.571, 25.1529, and 
x  H  o f  P a r t  25. Appendix A  o f  P a r t  43. 

3. BACKGROUND. The c u r r e n t  i n d u s t r y  procedure f o r  r e p a i r i n g  s t r u c t u r a l  
e lements i s  t o  f i r s t  c l a s s i f y  t he  r e p a i r  as e i t h e r  ma jo r  o r  m inor  i n  
accordance w i t h  t h e  d e f i n i t i o n s  s e t  f o r t h  i n  3 1.1 and Appendix A  o f  P a r t  43. 
The FAA-approval procedures depend on t h e  c l a s s i f i c a t i o n  o f  t h e  r e p a i r .  The 
s t r u c t u r e  i s  then  r e s t o r e d  t o  t h e  o r i g i n a l  c e r t i f i c a t i o n  s t a tus ;  e i t h e r  
s a f e - l i f e ,  f a i l - s a f e ,  o r  damage t o l e r a n t  and approved i n  accordance w i t h  
e s t a b l i s h e d  procedures.  The d e f i n i t i o n s  o f  ma jo r  and minor  have h i s t o r i c a l l y  
been s u b j e c t  t o  w i d e l y  v a r y i n g  a p p l i c a t i o n  by maintenance and i n s p e c t i o n  
personne l .  I n  o r d e r  t o  s t anda rd i ze  t h e  a p p l i c a t i o n  o f  t h e  te rm ma jo r  r e p a i r ,  
t h e  FAA p u b l i s h e d  a  l i s t  o f  p a r t s  and types  o f  r e p a i r s  cons idered  major  i n  
C i v i l  Aeronau t i cs  Manual (CAM) 18 i n  1953. T h i s  was l a t e r  adopted as Appendix 
A o f  P a r t  43. T h i s  s tandard ized  l i s t  o f  major  r e p a i r s  has i n  some cases 
r e s u l t e d  i n  t h e  c l a s s i f i c a t i o n  o f  minor  r e p a i r s  as major  s imp ly  because t h e  
1  i s t  has n o t  been updated t o  i n c l u d e  e v o l v i n g  a i r p l a n e  des ign  and c o n s t r u c t i o n  
techniques and i t  i s  n o t  p r a c t i c a l  t o  t a i l o r  t h e  l i s t  t o  i n d i v i d u a l  a i r p l a n e  
models. There i s  no a t tempt  i n  t h i s  AC t o  r e d e f i n e  t h e  terms major  o r  minor  
as d e f i n e d  i n  P a r t s  1 and 43 o f  t h e  FAR. Rather,  t h e  i n t e n t  o f  t h i s  AC i s  t o  
ensure damage t o l e r a n t  s t r u c t u r e  w i l l  remain damage t o l e r a n t  a f t e r  i t  has been 
r e p a i r e d .  

The advent o f  damage t o l e r a n t  des ign  i n  modern t r a n s p o r t  ca tego ry  
a i r p l a n e s  f u r t h e r  compl i c a t e d  t h e  approva l  procedures f o r  r e p a i r s  by 
i n t r o d u c i n g  t h e  need f o r  a d d i t i o n a l  t e s t i n g  and/or a n a l y s i s  i n  o r d e r  t o  assess 
t h e  l o n g  t e rm  e f f e c t s  o f  r e p a i r s  on damage t o l e r a n t  s t r u c t u r e .  A l though t h e  
r e p a i r s  may be s t r u c t u r a l l y  sound and a i r w o r t h y  when completed, i t  i s  n o t  
p r a c t i c a l  i n  many ins tances  t o  complete t h e  damage t o l e r a n c e  e v a l u a t i o n  f o r  
l o n g  t e rm  a i r w o r t h i n e s s  p r i o r  t o  r e t u r n i n g  t h e  a i r p l a n e  t o  se r v i ce .  T h i s  



necess i t a tes  an i n t e r i m  r e p a i r  approval  where t h e  r e p a i r  i s  found t o  be 
s t r u c t u r a l l y  sound r e l a t i v e  t o  s t a t i c  s t r e n g t h  b u t  has n o t  been analyzed f o r  
l o n g  te rm a i r w o r t h i n e s s  e f f e c t s .  The f i n a l  approval  o f  t h e  r e p a i r  i s  made 
s h o r t l y  t h e r e a f t e r  and be fo re  1  ong term f a t i g u e  e f f e c t s  a re  man i fes ted .  Th i s  
AC p rov ides  guidance t o  a i r p l a n e  manufacturers  and t o  those au tho r i zed  t o  
r e p a i r  s t r u c t u r e s ,  i n  cases where t h i s  two-phase approval  process i s  
necessary. 

4 .  DEFINITION OF TERMS. 

a. Damaqe t o l e r a n c e  means t h a t  t h e  s t r u c t u r e  has been eva lua ted  t o  
ensure t h a t  should se r i ous  f a t i g u e ,  co r ros ion ,  o r  acc iden ta l  damage occur  
w i t h i n  t h e  ope ra t i ona l  l i f e  o f  t h e  a i r p l ane ,  t h e  remain ing s t r u c t u r e  can 
w i t hs tand  reasonable loads  w i t h o u t  f a i l u r e  o r  excess ive s t r u c t u r a l  de fo rmat ion  
u n t i l  t h e  damage i s  de tec ted .  

b. F a i l - s a f e  means t h e  s t r u c t u r e  has been eva lua ted  t o  assure t h a t  
c a t a s t r o p h i c  f a i l u r e  i s  n o t  probable a f t e r  f a t i g u e  f a i l u r e  o r  obv ious p a r t i a l  
f a i l u r e  o f  a  s i n g l e ,  p r i n c i p a l  s t r u c t u r a l  element. 

c.  S a f e - l i f e  means t h a t  t h e  s t r u c t u r e  has been eva lua ted  t o  be ab le  t o  
w i t hs tand  t h e  repeated loads o f  v a r i a b l e  magnitude expected d u r i n g  i t s  s e r v i c e  
1  i f e  w i t h o u t  d e t e c t a b l e  cracks. 

d. Pr imary s t r u c t u r e  i s  s t r u c t u r e  t h a t  s i g n i f i c a n t l y  c o n t r i b u t e s  t o  t h e  
c a r r y i n g  o f  f l i g h t ,  ground, o r  pressure loads .  I t  i s  a l s o  known as a  
s t r u c t u r a l l y  s i g n i f i c a n t  i t e m  (SSI) .  

e. P r i n c i p a l  s t r u c t u r a l  elements (PSE) a re  those  elements o f  p r ima ry  
s t r u c t u r e  which c o n t r i b u t e  s i g n i f i c a n t l y  t o  c a r r y i n g  f l i g h t ,  ground, and 
p r e s s u r i z a t i o n  loads,  and whose f a i l u r e  cou ld  r e s u l t  i n  c a t a s t r o p h i c  f a i l u r e  
o f  t h e  a i r p l a n e .  

f. S i n q l e  l o a d  ~ a t h  i s  where t h e  a p p l i e d  loads  a re  e v e n t u a l l y  
d i s t r i b u t e d  through a  s i n g l e  member, t h e  f a i l u r e  o f  which would r e s u l t  i n  t h e  
l o s s  o f  t h e  s t r u c t u r a l  c a p a b i l i t y  t o  c a r r y  t h e  a p p l i e d  loads .  

g. M u l t i ~ l e  l o a d  ~ a t h  i s  i d e n t i f i e d  w i t h  redundant s t r u c t u r e s  i n  which, 
( w i t h  t h e  f a i l u r e  o f  i n d i v i d u a l  elements) t h e  a p p l i e d  loads  would be s a f e l y  
d i s t r i b u t e d  t o  o t h e r  l o a d - c a r r y i n g  members. 

5. GUIDANCE. Appendix H  o f  Pa r t  25 s p e c i f i e s  t h e  genera l  requi rements f o r  
t h e  p r e p a r a t i o n  o f  i n s t r u c t i o n s  f o r  con t inued  a i rwo r th i ness  as r e q u i r e d  by 
5 25.1529. The f o l l o w i n g  guidance i s  t o  be used i n  c o n j u n c t i o n  w i t h  Appendix 
H and o t h e r  r e l a t e d  r e g u l a t i o n s .  

a .  S t r u c t u r a l  Repai r  Manual. The a p p l i c a n t  should i n c l u d e  i n  t h e  
maintenance i n s t r u c t i o n s  r e q u i r e d  by Appendix H, paragraph H25.3(b), a  
s t r u c t u r a l  r e p a i r  manual (SRM) which descr ibes  t h e  types of s t r u c t u r a l  r e p a i r s  
a n t i c i p a t e d  i n  se rv i ce .  Th i s  SRM should be reviewed and approved by t h e  FAA. 
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b. P r i n c i ~ a l  S t r u c t u r a l  Elements. The SRM should i d e n t i f y  a l l  PSE's 
and p r ima ry  s t r u c t u r e  r e q u i r i n g  approved r e p a i r  da ta .  Examples o f  PSE's may 
be found i n  Adv isory  C i r c u l a r  25.571-lA, Damage Tolerance and Fa t i gue  
Eval u a t  i on o f  S t ruc tu re ,  dated 3/5/86. 

c.  R e ~ a i r  Documentation. Any r e p a i r  t o  a  PSE o r  p r ima ry  s t r u c t u r e ,  
i n c l u d i n g  t h e  removal o f  c racks  and co r ros ion ,  r e q u i r e s  some form o f  approval  
whether deemed "major"  o r  "minor" under t h e  d e f i n i t i o n  o f  P a r t  1  and t h e  
p r o v i s i o n s  o f  P a r t  43.  The SRM should p rov ide  c r i t e r i a  f o r  de te rm in ing  i f  t h e  
r e p a i r  war ran ts  FAA eng ineer ing  approval .  I n  genera l ,  r e p a i r  t o  a  PSE o r  
p r ima ry  s t r u c t u r e  r e q u i r e s  FAA eng ineer ing  approval .  Such approval  i s  u s u a l l y  
accompl i shed by t h e  FAA, a  des ignated eng ineer ing  r e p r e s e n t a t i v e ,  o r  a  Speci a1 
Federal  A v i a t i o n  Regu la t ions  (SFAR) 36 au tho r i zed  s t a f f .  

d. S u b s t a n t i a t i n a  R e ~ a i r s .  A d d i t i o n a l l y ,  t h e  SRM should p rov ide  
guidance t o  r e p a i r e r s  as t o  what s u b s t a n t i a t i n g  da ta  i s  necessary t o  show t h a t  
t h e  r e p a i r  compl i e s  w i t h  c e r t i f i c a t i o n  requi rements.  Th i s  guidance should 
address r e p a i r s  t o  PSE's and p r imary  s t r u c t u r e  f o r  which no FAA-approved o r  
acceptable da ta  c u r r e n t l y  e x i s t s .  It should i d e n t i f y  t h e  a p p l i c a b l e  
c e r t i f i c a t i o n  requi rements and desc r i be  acceptable methods f o r  demonstrat ing 
compl iance. The SRM must t e l l  t h e  r e p a i r e r  t h a t  FAA approval  i s  r e q u i r e d  f o r  
such r e p a i r s .  

e. Bas is  f o r  I n s ~ e c t i o n  Proaram. The bas i s  f o r  an i n s p e c t i o n  program 
f o r  r e p a i r s  c e r t i f i e d  h e r e i n  w i l l  be con ta ined  i n  a  f u t u r e  r e v i s i o n  t o  AC 
25.571-lA. 

f . Two Staae S t r u c t u r a l  Eval u a t i  on. 

(1) A p p l i c a n t s  may e l e c t  t o  a l l o w  two-stage r e p a i r  approval  i n  
which t h e  b a s i c  s t r u c t u r a l  e v a l u a t i o n  shows t h a t  t h e  r e p a i r  w i l l  meet 
immediate and s h o r t  te rm s t r e n g t h  requi rements ( u l t i m a t e  s t r e n g t h )  b u t  a  more 
ex tens i ve  i n v e s t i g a t i o n  i s  r e q u i r e d  t o  show 1  ong-term s t r e n g t h  requi rements.  
I f  t h e  a p p l i c a n t  e l e c t s  t h i s  o p t i o n  he must schedule t h e  comple t ion  o f  t h e  
e v a l u a t i o n  such t h a t  t h e  a i r p l a n e  i s  n o t  sub jec ted  t o  t h e  r i s k  o f  s t r u c t u r a l  
f a i l u r e  due t o  f a t i g u e  i n  t h e  i n t e r i m .  For  example, a  two-stage e v a l u a t i o n  
may be recommended where; 

( i )  A s t a t i c  s t r u c t u r a l  s t r e n g t h  e v a l u a t i o n  i s  made p r i o r  t o  
r e l e a s e  o f  t h e  a i r p l a n e  i n t o  s e r v i c e  w i t h  a  s t a t e d  t ime  f o r  comple t ion  o f  t h e  
damage t o 1  erance eva l  u a t  i on, and 

( i i )  A  damage t o l e r a n c e  e v a l u a t i o n  o f  t h e  r e p a i r  i s  made w i t h i n  
t h e  p r e s c r i b e d  t i m e  p e r i o d  a f t e r  t h i s  i n t e r i m  re l ease .  The f i n a l  e v a l u a t i o n  
must r e f 1  e c t  any changes i n  t h e  re1  a ted  i n s p e c t i o n  program, i n c l u d i n g  
t h resho ld ,  i n t e r v a l ,  and i n s p e c t i o n  procedure. 

(2) F i n a l  r e p a i r  approval  should n o t  be made u n t i l  a  damage 
t o l e r a n c e  e v a l u a t i o n  has been completed and has shown t h a t  t h e  r e p a i r  i s  
adequate t o  assure con t inued  a i rwo r th i ness .  The t i m e  p e r i o d  e s t a b l i s h e d  f o r  
comple t ion  o f  t h e  approval  should be based on t e c h n i c a l ,  l o g i s t i c  and 
recordkeeping cons ide ra t i ons .  Due t o  t h e  l o g i s t i c s  and recordkeeping 
requi rements and t h e  a b i l i t y  o f  t h e  ope ra to r  t o  r e a l i s t i c a l l y  t r a c k  f o l l o w - o n  
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t e c h n i c a l  approval  programs, a t ime  p e r i o d  f o r  comple t ion  o f  t h e  approval  
process t h a t  does n o t  exceed 12 months i s  g e n e r a l l y  adequate f o r  most 
s t r u c t u r a l  r e p a i r s .  T h i s  t ime  p e r i o d  i s  j u s t i f i e d  based on t h e  assumed 
i n h e r e n t  c rack  f r e e  performance o f  s t r u c t u r e  designed t o  m a i n t a i n  i t s  i n i t i a l  
s t r e n g t h  l e v e l  f o r  t he  l i f e t i m e  o f  t h e  s t r u c t u r e .  

( 3 )  Procedures must be es tab l i shed  by t h e  opera to r  as agreed upon 
by t h e  manufacturer ,  w i t h  approval  f rom t h e  cogn izan t  A i r c r a f t  C e r t i f i c a t i o n  
O f f i c e ,  which would assure t i m e l y  complet ion o f  t h e  approval  process. These 
procedures should a l s o  p r o v i d e  f o r  a u d i t s  t o  ensure t h a t  i n t e r i m  r e p a i r s  a re  
f i n a l  i zed as scheduled. 

g. S ~ e c i a l  Qua1 i f i c a t i o n s .  Guidance should be p rov ided  w i t h  r ega rd  t o  
t h e  q u a l i f i c a t i o n s  o f  persons e v a l u a t i n g  and approv ing r e p a i r s  made t o  c e r t a i n  
PSE's which have spec ia l  des ign cons ide ra t i ons .  For example, a p a r t i c u l a r  
des ign may i n c l u d e  c e r t a i n  PSE's hav ing damage t o l e r a n t  s t r u c t u r e  r e q u i r i n g  a 
person who has comprehensive knowledge o f  t h e  s p e c i f i c  des ign  ph i losophy,  
l o a d i n g  spectrum, and f r a c t u r e  mechanics techniques used i n  t h a t  p a r t i c u l a r  
design. Due t o  these q u a l i f i c a t i o n s  o f  t h e  s p e c i a l i s t ,  r e s p o n s i b i l i t y  f o r  t h e  
assessment may be r e s t r i c t e d  t o  s t a f f  members o f  t h e  a i r f r a m e  manufacturer,  
c e r t a i n  des ignated eng ineer ing  rep resen ta t i ves ,  t h e  FAA, o r  c e r t a i n  SFAR 36 
eng ineer ing  s t a f f  personnel . The FAA A i r c r a f t  C e r t i f i c a t i o n  O f f i c e s  should 
p rov ide  guidance i n  r ega rd  t o  qua1 i f i c a t i o n s  o f  personnel . 

h. Los i c  Diasram. The l o g i c  diagram i n  F igu re  1 i s  p rov ided  t o  a s s i s t  
i n  t h e  de te rm ina t i on  o f  when FAA Engineer ing approval  i s  r e q u i r e d  f o r  a r e p a i r  
t o  damage t o l e r a n t  s t r u c t u r e .  The d e c i s i o n  process begins when i t  has been 
determined t h a t  s t r u c t u r a l  damage has occurred t o  a PSE. 
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Repa i r 
Does N o t  

R e q u i r e  FAA 
A p p r o v a l  

Repa i r 
R e q u i r e s  
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The 

(1) 
methods def 
methods may 

following guidance is offered for use with the logic diagram: 

Determine if the repair can be accomplished using standard 
ined in the SRM for the particular airplane. These standard repair 
be simple or complex; for example: 

(i ) Blend out - 1 ocal . 
(ii) Replacement with identical part. 

(iii) Oversize attachment. 
(iv) Reduction of edge distance. 

( 2 )  For damage not covered by an SRM procedure determine if an FAA 
approved repair exists or if other means of repair acceptable to the FAA 
exists; for example: 

(i) FAA approved repair. 
(i i ) Service Bull et i n (FAA or DER approved). 

(i i i )  All operators letter (FAA or DER approved). 
(iv) FAR 36 repair previously approved. 

( 3 )  Once i t  has been determined that the damage or repair does not 
affect primary structure (PSE) then it must be determined whether it affects 
other criteria in the major repair definition of 3 1.1; i.e., systems, weight 
and bal ance, aerodynamics, or ai rpl ane performance. 

( 4 )  If it has been determined that a repair must be submitted for FAA 
approval, and cannot be shown to have prior approval or other acceptable data, 
it may be approved by the FAA, a designated engineering representative, or an 
SFAR 36 authority. 

DAVID G. HMUL 
Acting Manager, Transport Airplane Directorate 
Aircraft Certification Service, ANM-100 

Par 5 





U.S. Department 
of Transportation 

Federal Aviation 
Administration 

800 Independence Ave.. S W 
Washmgton, D.C. 20591 

FORWARDING AND RETURN 
POSTAGE GUARANTEED 

Off~cial  Business 
penalty for Private Use $300 

BULK MAIL 
POSTAGE & FEES PAID 

FEDERAL AVIATION 
ADMINISTRATION 
PERMIT NO. G-44 


